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KJIOHHPOBAHHE JIEHHIMAHIlH HA CTAflMM IIPOMACTHrOTbl 
C nOMOHJ,tK) MHKPOMAHHnyjIHTOPA <I>OHEPK)HA 

A. H. AaeKcees, B. M. Cacfn.siHOBa 

HHCTHTyT Me^HI^HHCKOH napa3HTOJIOrHH H TponHHeCKOH Me^HI^HHbl 

hm. E. H. Mapu,HHOBCKoro h H9M hm. H. ®. TaMajieH AMH CCCP, MocKBa 

Pa3pa6oTaH MeTOA KJiOHHpoBaHHH niTaMMOB jieniiiMaHHH Ha CTa,n;HH npoMacTHroTbi 
(H3 KyjibTyp, BHpani;HBaeMbix Ha £Byx(|)a30B0H nnTaTejibHOH cpe,n;e) c Hcnojib30BaHHeM 
MHKpoMaHnnyjiHTopa ®OH6piOHa, KOTopbin nojiHOCTbio o6ecnenHBaeT nojiyneHne KyjibTyp 
jieimiMaHHH H3 ojijeioh kjhtkh 3thx npocTeiminx. Ilpn KJiOHHpoBaHHH niTaMMOB jieimiMa- 
hhh, Bbi,n;ejieHHHX ot 3KcnepnMeHTanbH0 h ecTecTBeHHO 3apa>Kemibix mockhtob Phleboto- 
mus papatasi h Ph. caucasicus , OKa3aJiocb, hto npoaeHT nojiyneHHH kjiohob H3 H30JinpoBaH- 
hhx npoMacTnroT, noceHHHbix Ha mrraTejibHyio cpepy, onpeflejineTcn a6cojnoTHbiM h ot- 
HOCHTeJIbHHM B03paCT0M KyjIbTypbl, a TaiOKe CBOHCTBeHHOH AaHHOMy HITaMMy HHTeHCHB- 
hoctbk) pocTa Ha nnTaTejibHOH cpeji;e. 

B HacTOHin,ee BpeMa CTajio ohgbh^hbim, hto ycneniHoe 3KcnepHMeHTaJiBHoe 
peineHHe OCHOBHLIX BOnpOCOB SBOJIIOipiH H TaKCOHOMHH HeHIHMaHHH Jie>KHT 
Ha nyTH coa^aHHa h H3yHeHHH kjiohob sthx napa3HTOB — reHeraaecKH oaho- 
POAHLIX nonyjIHH,HH, npOHCXOflHipHX OT OftHOH H30JIHp0BaHH0H KJieTKH. 

KjioHHpoBaHne JieHIHMaHHH HMeeT h Sojibinoe npaKTHHecKoe 3HaHeHHe. Tan, 
HanpnMep, ^aHHLie cepoJiornH (Ca(|)BHHOBa, 1966, 1967) no3BOJiHK)T npe#- 
nojiaraTb, hto HiTaMMLi JieHIHMaHHH, BBi^ejiaeMBie ot ecTecTBeHHO 3apa>KeH- 
hlix mockhtob, HMeiOT CMeniaHHyio npHpo^y, t. e. BKJHonaiOT b ce6a napa- 
3HT0B, OTHOCHIH,HXCH K pa3JIHHHBIM BH^aM. Bo3MO>KHOCTB TaKOH CMeHiaHHOH 
HH(|)eKn;HH oSecneHHBaeTCH choco6hoctbio HeKOTopBix bh^ob mockhtob nn- 
TaTBCH Ha pa3 jihhhbix xo3HeBax (Ha nejiOBeKe, ,o;hkhx h ^oManiHHx MJieno- 
mrraiOHpix, penTHJiHHX h npon.) Ha npoTHJKeHHH o^hoto roHOTpo^HaecKoro 
n;HKJia. TaKHM o6pa30M, TOHHaa H^;eHTH(|)HKaii;HH mockhthbix nrraMMOB He- 
B03M0>KHa 6e3 KJiOHHpoBaHHH H nOCJie^yiOH^erO H3yHeHHH CepOJIOrHHeCKHX 
CBOHCTB KJIOHOB. OftHaKO MeTOftBI KJiOHHpoBaHHH JieHIHMaHHH #0 CHX nop 
He 6bijih pa3pa6oTaHBi. IJejiBio HacTomijero coo6in,eHHH HBjiaeTCH onncaHne 
MeTo^HKH nojiyneHHH kjiohob JieHIHMaHHH. ,I],jih nojiyaeHHH kjiohob jieniHMa- 
HHH MBI npHMeHHJIH MeTO^HKy BBI^eJieHHH OT^eJIBHBIX npOMaCTHTOT H3 KyJIB- 
TypBi Ha AByx(|)a3H0H nHTaTejiBHOH cpe,o;e 1 c noMoin,Bio MHKpoMaHnnyjiHTopa 

OoHSpioHa (OoHSpioH, 1951). 

IIOJiyHEHHE KJIOHOB 

,Z],jih BBi^ejieHHH kjiohob HcnojiB30BaHa MacjiHHan KaMepa 2 (pnc. 1), 
aanojiHeHHan CTepnjiBHBiM Ba3ejiHH0BBiM MacjioM. B6 jih 3H nepe^Hero Kpaa 
KaMepBi c noMoin,Bio oTTHHyTon b KanHJuinp nacTepoBCKon nnneTKH noMe- 
in,aeTCH KanjiH oSoramaiomeH jkh^kocth ^naMeTpoM 1.5 — 2 mm. no3a^H Hee 
h no 6oKaM pa3Mein,aiOTCH no# noKpoBHBiM CTeKjioM 7 — 10 KanejiB MeHBinero 
^HaMeTpa, b 2 — 3 pn^a, b maxMaTHOM nopa^ne. ,Il,pyroH nnneTKOH b 6ojib- 


1 KpoBHHoii NNN-arap h o6oraiii;aiOHi;aH jkh^koctb (jiaKT 030 -nenT 0 HHaH CMecb, npn- 
roTOBJieHHan no peaemy Ky3Heu;oBOH, 1952). 

2 CTeKjia c yrjiy6jiemieM npn^aHbi k KOMmieKTy MHKpoMaHnnyjiHTopa ®OH6piOHa. 
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myio KaiuiK) bboaht KyjibTypy JiemnMaHHH, 3 oTHero o6T>eM Kanjin AOJKKeH 
yBejiiiBMTBCH He 6ojiee He m b 1.5 — 2 pa3a. 

MacjiHHyio KaMepy $HKCfrpyioT Ha CTOJiHKe MHKpoCKona, H b none 3peHHH 
ycTaHaBJiHBaiOT Kpan Kanjin c hoabh>khlimh npoMacTtooTaMH. yBejmneHHe 
oS'teKTHBa, AocTaTOHHoe am 3toh pa6oTLi: xlO hjih X20. 

JJjih H3BjieneHHH H3 Kanjin KyjitTypLi 0TAeJn>H0H npoM&cfHfOTLI HCnOJIB- 
3yiOT H3roTOBjieHHyio Ha MHKpoKy3HHH;e OoHSpiOHa neTjiio. H3roTOBjieHHaH 
no IIIoyTeHy neTJin (pnc. 2) He o6n3aTejibHo AOJinma HMeTb CTporo onpe- 
AejieHHLiH A^aMeTp, oAsa&o HaHJiyHiflHH pe3yjibTaT AocTnraeTcn TorAa, KorAa 
BHyTpeHHHH A^aMeTp neTJin b 3—5 p&3 Sojibine pa3Mepa npoAOJibHofi a-^hhU 
Tejia npoMacTHroTBi (^75—125 mkm). 

neTJiio bboaht b MacjiHHyio KaMepy (TOHHee, MaHHnyjrapyn ctojihkom 
MHKpocKona, KaMepy «HaABHralOT» Ha nfeTJiio) h norpy>KaiOT noA Kpan Kanjin 

c KyjibTypoH. HaMeTHB noAnencaiAyio 



BbiAejieHHio KJieTKy, neTJiio noA&HMa'fOT, 
bboah bo BHyTpb Kanjin TaK, hto Ha- 
MeneHHan KJieTKa 0Ka3biBaeTcn BHyTpn 
neTJin. neTjiio c 3axBaneHHOH npoMac- 
THTOTOH BbIBOAHT B nOJIOCTb MacJiHHoi: 



1 z 


Phc. 1. MacjiHHan KaMepa. p HC . 2. CTeKJiHHHan MHKponeTJin 

A — bhh cCoKy; E — bhh cBepxy; AJia H3BJieHeHHH oahoh npoMacTHroTH 

M — Macjio (no OoHCpioHy, 1951). H3 Kanjin c KyjibTypofi b MacjiHHofi 

KaMepe. 

1 — bhh cCony; 2 — bhh CBepxy (no Ooh 6- 
piOHy, 1951). 


KaMepbi, norpyraan ee h OAHOBpeMeHHo bbiboah 3a Kpan Kanjin (ABH>KeHHe 
«HancKocoK»). 

H3MeHHB (jboKyc MHKpocKona, npoBepniOT HajiHHne b neTJie npoMacTHroTH 
h oTcyTCTBne 3axBaTa «jihhihhx» oco6en. JJjih 3Toro cjieAyeT CMeHHTb o6T>eKTHB 
Ha X20 h ycnjiHTb ocBem;eHHe. CHOBa CMeHHB o6T>eKTHB Ha npenmnn, nepe- 
Mern;aiOT MaHnnyjiHTopoM CTOJinna KaMepy TaK, hto neTJin OKa3biBaeTCH noA 
cepeAHHOH oahoh H3 Kanejib c oSoran^aioiAeH huiakoctbio. IleTJiio bboaht 
b Kanjuo h y6e>KAaiOTCH ? hto HMeirao OAHa npoMacTnroTa noKHHyjia npeACJibi 
neTJin h cbo6oaho AsnraeTCH b Kanjie >khakocth. Ilocjie 3Toro neTjiio bbiboaht 
H3 Kanjin. 

B oTjiHHne ot peKOMeHAapnH cpoHSpiOHa, KacaionpixcH KJioHHpoBaHHH 
6aKTepnH, Mbi He ocTaBjmeM npoMacTHroTH b 3thx Kanjmx am nocjieAyion];ero 
AejieHHH, Tan Kan ySeAHJincb, hto ohh b MacjmHofi KaMepe He pa3MH0>Kai0TCH 
h aobojibho SbiCTpo nornSaiOT. 

BcjieACTBne 3Toro am nojiynemra kjiohob coAep>KHMoe kh^kaoh Kanjin 
c 3aBeAOMo oahoh npoMacTHroTon OTcacbiBaiOT otacjibhoh, oTTHHyTon b Ka- 
nHJuinp nacTepoBCKOH nnneTKOH h c coSjnoACHHeM ycjioBHH CTepHJibHocTH 
BbiAyBaiOT b 3apaHee 3aroTOBjieHHyio npoSnpKy c nHTaTejibHon cpeAOH. IIpo- 
6hpkh 3aTeM HHKySnpyiOT npn 22—25° C h nepe3 7—10 a h ® h nepBbin pa3 
npoBepmoT Ha HajiHHne pocTa KJioHa. 

MacjiHHyio KaMepy nocjie yAajieHHH onepeAHOH Kanjin bhobb noMenjaiOT 
Ha ctojihk MHKpocKona. C noMoin;bH) 0Ana>KAi>i noAroTOBJieHHOH KaMepbi 
Mo>KeT 6biTb npoH3BeA6HO BbiAejieHne 7—10 (HHorAa, npn yAaHHOM pa3Mein;e- 


3 Ecjih KyjibTypa jienTOMOHaA coAepaarr mhoto KjieTOK b eAHHHije o6i>eMa, to ee cjie- 
AyeT npeABapHTejiBHo pa3BecTH b 5 hjih 10 pa3. 
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hhh KanejiB no# iiokpobhbim CTeKJiOM, 10—12) kjiohob. Ka^BiH pa3 no 
OKOHnaHHH paSoTBI C flaHHOH MaCJIHHOH KaMepon npOH3BO,niHTCH O^CaCBIBaHHe 
n noceB Ha nHTaTejiBHyio cpe^y (b KaaecTBe kohtpojih) coftepauiMoro Kanjin 
c KyjiBTypon. G o,h;hoh KaMepon mo>kho pa6oTaTB He 6ojiee 2—2.5 aac., Tan 
Kan Ha rpamnje o6oram;aK)iii;eH h^h^kocth h Macjia o6pa3yeTca naeHKa, 
oca^aiomaHCH Ha neTjie h Memaiomaa Kan BBi^ejieHHio, Tan h nocae,n;yK)ii];eMy 
BBICBo6o>K,n;eHHK) npoMacTnroT. 

3a pa6oHHH ,n;eHB mo^kct 6bitb BBi^ejieHO ro 20, MaKCHMyM 25 kjiohob. 
Eoaee ^anTeaBHaa, CBBime 5 aac., pa6oTa c npn6opoM He asejiaTejiBHa: chh- 
a^aeTca tohhoctb ^BHa^eHHH, jiOMaiOTca neTan h t. h. 

Rjm noayaeHna KaoHOB HaMH 6Bian ncnoaB30BaHBi pa3anaHBie mTaMMBi 
aenniMaHHH, BBi,n;eaeHHBie ot mockhtob, ecTecTBeHHO h 3KcnepnMeHTaaBHO 
3apa>KeHHBix. 0 ,u;hh h3 hhx (ycaoBHoe Ha3Bamie Ph 43 ) o6aa,a;aa 3aBe,n;oMO 
CMemaHHon npapo^ofi. Oh 6Bia BBi^eaeH ot caMKH Phlebotomies papatasi, 
nocae^oBaTeaBHO 3apameHHOH ^ByMa cepoaornaecKH pa3anaHBiMH BH^aMH 
aenniMaHHH. IlyTeM npnHy^HTeaBHoro ,n;o3HpoBaHHoro KopMaemm aepe3 
Kannaaap (AaeaceeB h CatfmaHOBa, 1966) c HHTepBaaoM ot 1 ^o 3 ^Hen caMKa 
SBiaa HaKopMaeHa npoMacTHroTaMH BnpyaeHTHoro mTaMMa L. tropica major r 
BBi^eaeHHBiMH ot SoaBHoro ko>khbim aeHmMaHH030M aeaoBeKa, h 3aTeM — 
KyaBTypofi npoMacraroT, BBi^eaeHHon ot CTenHon araMBi. 

IIlTaMM 3a N° 66 BBi^eaeH ot ecTecTBeHHO 3apa>KeHHoro MocKHTa Ph . pa¬ 
patasi H3 oaara 300H03Horo kotkhoto aemnMaHH03a (TypKMeHna, HMaM-6a6a). 
HaKOHen;, hct oaHHKOM mTaMMa N° 3—219 aBnaca ecTecTBeHHO 3apa>KeHHBiH 
Ph. caucasicus, OTaoBaeHHBin Ha TeppHTopnn TypKMeHHH (3axMeT). 

PE3yjIbTATBI KJIOHHPOBAHHH IIPOMACTHrOT 
PA3JIHHHBIX IIITAMMOB 

H3 Ta6aHn;Bi bh^ho, hto ancao KyaBTyp, BBipocnmx H3 KaoHnpoBaHHBix 
KaeTOK, BecBMa BapBnpyeT (ot 0 ro 55.5%) h 3aBHCHT KaK ot aScoaiOTHoro 
h oTHOCHTeaBHoro B03pacTa KyaBTypBi, H3 kotopoh BBi^eaaiOT KaoH, TaK, 
no-BH^HMOMy, h ot cbohctb mTaMMa aenmMaHHH. Ilpn npoanx 6oaee nan 
MeHee paBHBix ycaoBnax HanSoaBmee ancao KaoHOB noayaeHO H3 mTaMMa 


Bbiaenemie khohob h 3 uynbTyp pa 3 nHHHbix niTaMMOB aeniuManmi 
B 3 aBHCHM 0 CTH OT a 6 C 0 ni 0 TH 0 r 0 H OTHOCHTeJIbHOrO B 03 paCTa KyabTypbl 


IHTaMM 

Hhcjio 

nepeceBOB 

BospacT KyjibTypbi 

KojinqecTBO kjiohob 

npHMenaHHe 

aGCOJIIOTHblH * 

OTHOCH- 
TejlbHblH* * 

no- 

CeHHO 

BbiAejieHO b BHAe 
KyjibTyp 

a 6 co- 

J 1 IOTHO 

B % 


8 

252—277 

6 

7 

2 

28.5 





15-25 

22 

4 

18.2 



10—11 

384—395 

3 

14 

3 

21.4 





6-30 

21 

0 




15-16 

532 

14-36 

46 

0 

— 

B KOHTpoae b 2 








caynanx H3 4 Kyat- 








Typa He poena 

JV° 66 

114 

3227—3232 

5—7 

17 

7 

41.0 





11-14 

16 

8 

50.0 





25 

9 

5 

55.5 





29-30 

25 

2 

4.0 


JN» 3—219 

37 

1130 

20 

9 

i 

11.1 



45 

1438 

23 

6 

0 

— 



47 

1481—1490 

5 

8 

1 

12 





15—21 

70 

5 

7.1 

B KOHTpoae b 1 cay- 








aae H 3 10 KyntTypa. 








He pocaa 




24 

13 

3 

23.0 



* B cyTKax c MOMeHTa BbiAejieHHH mTaMMa ao KJiOHHpoBaHHH. 
** B cyTKax c MOMeHTa nocneAHero nepeceBa ao KJiOHHpoBaHHH. 
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ot MocKHTa Ph. papatasi (Ns 66). HeTKyio 3aBHCHM0CTt BBiAejmeMocTH kjiohob 
ot a6cojiK)THoro n oTHocnTejiBHoro B03pacTa KyjiBTypBi jiemnMairaH mojkfo 
npocjie^HTB Ha npnMepe bbiabjighhh kjiohob H3 3KcnepnMeHTajiBHO nojiyneH- 
HOH CMeCH pa3HBIX BHflOB JieHHIMaHHH, HaCCHpOBBHHBIX Hepe3 OpraHH3M MO" 
CKHTa Ph. papatasi (Ph 43 ). HeM CTapme (ot MOMema BBiAejiemm H3 MocKHTa) 
KyjiBTypa, TeM Tpy^Hee hojiyhhtb H3 Hee kjiohbi, h TeM MeHBme AOJimeH 6bitb 
OTHOCHTeJIBHBIH B03paCT KyjIBTypBI RJIfl yCneiHHOrO KJIOHHpOBaHHH. Ilpn OAHO> 
BpeMeHHOM yBeJIHHeHHH a6cOJIIOTHOrO H OTHOCHTeJIBHOrO B03paCTa KyjIBTypBI 

(ao 6—30 cyTOK h 14—36 cyTOK cooTBeTCTBeHHo) He y^aBajiocB He tojibko 

BBI^eJIHTB KJIOHBI, HO HHOT^a H HOJiyHHTB Hapa3HTOB B KOHTpOJIBHBIX HOCeBaX. 

Kjiohbi H3 nrraMMa, noJiyneHHoro ot Ph. papatasi (Ns 66), ycnenmo bbi- 
AejiHJincB npn othochtojibhom B03pacTe KyjIBTypBI 25 Asen, oAHaKo npn 
AajiBHenmeM yBejinneHnn B03pacTa KyjIBTypBI (ao 30 Asen) BBiceBaeMocTB 
pe3Ko ynajia, HecMOTpn Ha He6oJiBmyio pa3HHH,y b a6cojiioTHOM B03pacTe 
KyjIBTypBI. 

,H,jih mTaMMa, BBiAejieHHoro ot Ph. caucasicus , He oTMeneHo CHnmeHHe 
KOJIHHeCTBa BBIAeJIHeMBIX KJIOHOB B 3aBHCHMOCTH OT yBeJIHHeHHH a6cOJIIOTHOrO 
h OTHocnTejiBHoro B03pacTa KyjIBTypBI. HanpoTHB, H3 CTapBix KyjiBTyp 

jiymne bbiaojihjihcb kjiohbi npn cpaBHHTejiBHo bbicokom othochtgjibhom 
B 03pacTe (20—24 ahh). 
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CLONING OF LEISHMANIA AT THE PROMASTIGOTE STAGE 
BY VONBRUN MICROMANIPULATOR 

A. N # Alekseev, V. M. Safjanova 
SUMMARY 

A method was worked out for cloning Leishmania strains at the promastigote stage 
from cultures reared on two-phase nutrient medium by means of Vonbriin micromanipu¬ 
lator. By this method cultures of Leishmania can be obtained from one cell of these pro¬ 
tozoans. During the cloning of Leishmania strains isolated from experimentally and na¬ 
turally infected Phlebotomus papatasi and Ph. caucasicus the per cent of obtaining the 
clones from isolated promastigotes cultivated on a nutrient medium depends on the ab¬ 
solute and relative age of culture and on the growth intensity of the strain on a nutrient 
medium. 



